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ÁFossil fuels comprise 80% of current global primary energy demand and the energy system is 
the source of approximately two thirds of global CO2 emissions.

ÁDevelop and optimize methods that use electromagnetic (EM) energy to assist fossil fuel to H2 
conversion.

ÁResearch Questions:

1. What is the catalyst morphology and how does it affect EM energy deposition during H2 
production?

2. How do physical factors, such as reaction chamber geometry, EM wave intensity and 
frequency, source material flow velocity, and reaction temperature, affect catalytic active 
sites?

3. What is the chemical kinetics under different physical inputs and how does it affect H2 
conversion efficiency?

4. How to estimate the throughput, yield, and cost of dehydrogenization?
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ÁResearch Component: 

Direct impact on the petrochemical industry by providing theoretically rigorous and 
technically sound computational approaches to guide low -cost hydrogen generations.

1. Develop a computational platform to provide fundamental understanding of using 
alternative energy processes (microwave, radio frequency, plasma and other EM 
inputs) for low -cost hydrogen production from fossil fuels;

2. Provide thorough and comprehensive studies on how to improve the H2 conversion 
efficiency of EM energy assisted approaches using multiphysics and multiscale 
computation, imaging techniques, and quantum chemistry methods;

3. Investigate and optimize the H2 production using EM energy and estimate the 
conversion costs;

4. Publish on technical journals and conferences to support technology transfer. 
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ÁEducation Component:

Education and research opportunities for our African American and other 
underrepresented minority students.

1. Support one graduate student and multiple undergraduate students in Howard 
University and one graduate student in the University of Houston;

2. Provide education and training in an interdisciplinary research team that integrates 
EM, chemical engineering, computer graphics, material sciences, and computational 
science and engineering;

3. Offer an excellent opportunity for our students to be exposed and involved in fossil 
energy related education and research, and hence, develop their interests and 
capabilities in creating and executing new research ideas that support the mission of 
DOE. 
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ÁObjective:

Develop, implement, validate, and apply multiphysics and multiscale simulation methods for 
efficient electromagnetic (EM) energy assisted conversion from fossil fuel to low -cost hydrogen.

ÁTwo Major Thrust Areas:
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